Are progenitor cells pre-programmed for sequential cell cycles not requiring cyclins D and E and activation of Cdk2?
Based on studies of unicellular organisms or cultured mammalian cells, the generally accepted model of cell-cycle regulation has been developed in which sequential (scheduled) expression of cyclins D, E, A and B and activation of Cdk2 and Cdk1 takes place. It is assumed that the same model is applicable both in vivo and in vitro. In the present study, we compared proliferating marrow cells freshly isolated from healthy individuals with proliferating lymphocytes in cultures. We demonstrate that during progression of freshly collected human bone marrow cells through G(1), S and G(2)/M, only Cdk1 combined with cyclins A and B(1) was distinctly present and active, and its activity gradually increased. In contrast, in vitro growing mitogen-stimulated lymphocytes had perfectly scheduled sequential expression of all four cyclins and Cdk1 and Cdk2 activities. Our findings demonstrate that the pattern of cyclin expression and Cdk activity in bone marrow in vivo is distinctly different from the one observed for normal cells in vitro. Because proliferating bone marrow cells are predominantly expanding populations of committed progenitors, it is likely that during the expansion phase their cell-cycle progression is pre-programmed, being driven solely by Cdk1 combined either with cyclin A or with cyclin B(1). Expansion of progenitor cells thus may not require the early steps of cell-cycle regulation, associated with triggering progression by availability of growth factors and mitogens.